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Introduction
Improvements in the aerospace
industry are requiring more diverse applications
of wireless communication devices. Avionics
requires lightweight systems that can maintain
efficacy while under varying conditions. Since
there are both advantages and disadvantages
when using certain components in specific
conditions, it is paramount to choose the
correct implementation respective to the
desired results.

Avionics Requirements
Before one can explore the capabilities
of possible solutions to the needs of a specific
project, one must understand the basic
requirements of components used in avionics.
First, and most obvious, the component must
be very small and lightweight. In the fight
against gravity, it is extremely important that
the aircraft weigh as little as possible. Along
with this, it must be inexpensive to
manufacture with the possibility of production
in small to medium quantities. As aerospace
applications keep expanding, components are
also required to have strong resistance to
environmental conditions. Depending on the
type of vessel, the avionics will have to undergo
extreme heat, extreme cold, and other weather
conditions.
On the logistical side, there are
additional requirements for these components.
The frequency band must be narrow or
moderate, playing into the concept of noise.
Because wireless communication is made

possible with signals, the input and output of
the system must be very precise. With a
narrower frequency band, the signal will
encounter less noise, creating a clean signal
that will be much simpler to manipulate and
observe.

Planar Transmission Lines
A widely used component in microwave
receiver solutions is the planar transmission
line. This component is not only effective, but
also compact and lightweight (satisfying
multiple requirements). Planar transmission
lines consist of strip conductors and a thin
substrate (usually slabs of dielectric, ferrite, or
high-resistivity semiconductor). Another benefit
to this component is that there are multiple
types of planar transmission lines. They can be
classified based on uniformity, homogeneity,
loss, shielding, and layers - so there is surely a
solution for several projects within the reach of
this component.

The Input Amplifier
The Symmetrical GM in-amp (seen below
in Figure 1) is a widely utilized solution for
flexible applications in wireless communication.
Note that the gain A depends on the output of
the summation of the input gm. An unbalanced
input signal causes A to be of high gain, creating
an output voltage VO. Since the output voltage
feeds back into the in-amp, the variations in the
input signal are essentially cancelled out.
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Although this component provides a
simple solution to the flexibility requirement,
there are a few drawbacks. The Symmetrical GM
in-amp is limited to voltages between -10V and
+10V, so it cannot be used in larger-scale
circuitry. Another deficit is that the in-amp
reduces the signal’s bandwidth by about -3dB.

The Transceiver Duplexer
The transceiver duplexer is another
element used in avionics systems to handle the
different types of signals encountered by the
system. Conveniently for use in wireless
communication, the duplexer allows both
transmitted and received signals to travel in a
single path. This behavior eliminates the need
for separate antennas that either transmit or
receive signals, lowering the cost of the
implementation. Other added benefits include:
less cables and wiring, protection from
potential noise due to mismatched
receiver/transmitter signals, and less
maintenance over time.

Conclusion
Figure 1 [1]

The Voltage Limiter
No signal that avionics systems will
encounter is guaranteed to be perfect or
consistent. This is where the voltage limiter
comes into play. This circuit manipulates an
input signal to be within a specific voltage range
before the signal is outsourced to sensitive
components (see Figure 2 below). Many
electrical components are very fragile and can
be easily damaged by high voltages. This limiter
is essentially an insurance policy to protect the
affected avionics from being destroyed.

Planar transmission lines, amplifiers,
voltage limiters, and duplexers are just a few
solutions that satisfy the needs of wireless
communication in aerospace. There are many
more applications of these exact components,
as well as other circuit elements not discussed
in this article, that can fulfill the same
requirements in different ways. Moreover, all
these components have been, and will be,
improved upon as time passes. Moore’s law
states that the number of transistors that can
be held on a microchip doubles every two
years, while the cost is halved. It would make
logical sense that this concept transfers over to
all types of circuitry components. If this is the
case, there are no limits to what can be done
with avionics, it just takes some time to get
there.

Figure 2

Page 2 of 3

Jennifer Lane
Valparaiso University ’22, Electrical Engineering

Bibliography

[1] LaFontaine, D., 2017. Selecting An In-Amp Design
For Space Flight Applications. [online] Electrical
Design News. Available at:
<https://www.edn.com/selecting-an-in-amp-designfor-space-flight-applications/> [Accessed 9
November 2020].

[2] “Design Requirements for integrated microwave
avionics receivers,” Yumpu.com. [Online]. Available:
https://www.yumpu.com/en/document/read/22282
248/design-requirements-for-integrated-microwaveavionics-receivers. [Accessed: 09-Nov-2020].

Page 3 of 3

